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Nashville, TennesseeIt has long been appreciated that the
rotational diffusion coefficient (Dr)
and hence the rotational correlation
time (tr) of a transmembrane protein
about its membrane normal axis is pre-
dicted to be highly sensitive to its cy-
lindrical radius (e.g., Saffman and
Delbru¨ck (1)). Due to the highly vis-
cous nature of a cellular membrane or
a membrane bilayer, the correlation
times for most transmembrane proteins
are predicted to be in the microsecond
or longer correlation time range. This
time range is not readily accessible to
classical spectroscopic techniques like
time-resolved or frequency domain
fluorescence anisotropy when using
conventional fluorescence probes or
by continuous-wave electron paramag-
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0006-3495/12/09/1109/1 $2.00nitroxide spin labels. However, as
shown by the early work of Hyde and
Dalton (2) and in the seminal study
by Thomas et al. (3), the range of
motional sensitivity of EPR could be
extended into the microsecond-to-
millisecond time range by saturation
transfer EPR (ST-EPR) spectroscopy
using conventional nitroxide spin
labels. Since its introduction, ST-EPR
has been utilized to study the very
slow rotational motions of a wide
range of membrane proteins and other
large protein assemblies.
The work by James et al. (4) in
this issue utilizes ST-EPR spectros-
copy to characterize the full range of
oligomeric interactions between the
sarcoplasmic reticulum Ca2þ-ATPase
(SERCA) and its regulatory protein
phospholamban (PLB). A particularly
noteworthy aspect of the work is the
incorporation of the rigidly coupled
TOAC spin label into PLB so that
changes in rotational diffusion upon
interaction with SERCA could be read-
ily observed independent of any local
mobility of the probe. Using this basic
approach, the authors were able to
show that PLB regulation of SERCAdoes not involve changes in oligo-
meric state but instead are likely due
to a structural rearrangement within
the heterodimeric regulatory complex.
This work highlights the power of
utilizing methods like ST-EPR to
characterize the rotational dynamics
of interacting protein systems. The
capabilities of modern commercial
EPR spectrometers enable investiga-
tors to carry out ST-EPR measure-
ments of very slow rotational motions
with relative ease.REFERENCES
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